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R1-2404630
Updated work plan on channel modelling for ISAC
Xiaomi, AT&T

R1-2404631
Skeleton CR for TR 38.901 to introduce channel model for ISAC
Xiaomi, AT&T

R1-2404822
Ray-Tracing based Channel Models for Automotive ISAC
DENSO CORPORATION

9.7.1 ISAC deployment scenarios

R1-2403916
Discussion on ISAC deployment scenarios and requirements
EURECOM

R1-2403920
Deployment scenarios for ISAC channel model
Huawei, HiSilicon

R1-2403964
Deployment scenarios for ISAC channel modeling
Intel Corporation

R1-2403994
Discussion on ISAC deployment scenarios
Nokia, Nokia Shanghai Bell

R1-2404038
Discussion on ISAC deployment scenarios
Spreadtrum Communications

R1-2404127
Discussion on  ISAC deployment scenarios
Samsung

R1-2404189
Views on Rel-19 ISAC deployment scenarios
vivo

R1-2404302
Discussion on ISAC deployment scenarios
Apple

R1-2404327
Discussion on ISAC deployment scenarios
LG Electronics

R1-2404413
Discussion on ISAC deployment scenarios
CATT, CICTCI

R1-2404435
Discussion on ISAC deployment scenarios
China Telecom

R1-2404468
Discussion on ISAC deployment scenarios
CMCC, China Southern Power Grid

R1-2404512
Views on ISAC Deployment Scenarios
Sony

R1-2404522
Deployment Scenarios for ISAC Channel Modeling
AT&T, FirstNet

R1-2404541
Deployment scenarios for integrated sensing and communication with NR
NVIDIA

R1-2404573
Discussion on ISAC deployment scenarios
Tiami Networks

R1-2404632
Deployment scenarios and evaluation assumptions for ISAC channel model
Xiaomi

R1-2404651
Discussion on ISAC deployment scenarios
InterDigital, Inc.

R1-2404723
Considerations on ISCA deployment scenarios
CAICT

R1-2404875
Discussion on ISAC deployment scenarios
OPPO

R1-2404914
Discussion on ISAC deployment scenarios
TOYOTA InfoTechnology Center

R1-2404931
Discussion on ISAC deployment scenarios 
Lenovo

R1-2405002
Discussion on ISAC deployment scenarios
ZTE

R1-2405009
Discussion on ISAC Deployment Scenarios
Ericsson

R1-2405054
Study on deployment scenarios for ISAC channel modelling
NTT DOCOMO, INC.

R1-2405094
Discussion on ISAC deployment scenario
MediaTek Inc.

R1-2405115
Discussion on deployment scenarios for ISAC channel mode
ITRI

R1-2405167
Discussion on ISAC deployment scenarios
Qualcomm Incorporated

R1-2404486
FL Summary #1 on ISAC Deployment Scenarios
Moderator (AT&T)

Agreement
For each of the sensing target deployment scenarios using the template agreed in RAN#116-bis, the following principles apply:

1. For defining sensing Tx and sensing Rx properties (e.g., cell layout, BS antenna height, and minimum distance), scenario parameter values for the applicable communication scenarios in 38.901 are considered as a starting point. Updates to these evaluation parameter values for ISAC scenarios will consider the following:
· aerial UEs parameter values as defined in TR 36.777
· indoor room scenario parameter values defined in TR 38.808 
· automotive scenario parameter values as defined in TR 37.885, 38.859 for Urban grid/Highway 
· Minimum distances between Tx/Rx and target are not defined in the existing communications scenarios and shall be included in the sensing target deployment scenarios.

· Note: Only deviation from the existing evaluation parameters in the applicable communication scenarios need to be explicitly defined in the ISAC scenario tables.

2. For defining sensing target properties, as a baseline
· Evaluation parameter values can be taken from additional TRs, e.g., TR 36.777, 37.885, 38.859, etc.
· Size of sensing targets based on TR 22.837, 37.885 (e.g. for automotive), 38.901 (e.g. for AGV size), etc
Agreement
For ISAC deployment scenarios, carrier frequency, bandwidth, and SCS are not included in the evaluation parameters templates for sensing scenarios, but may be included in the evaluation/calibration phase. 

R1-2404487
FL Summary #2 on ISAC Deployment Scenarios
Moderator (AT&T) 

Agreement
For UAV sensing target scenarios, the following table is used as a starting point for deployment scenario parameters/values.

Note: Additional parameters, value/value ranges are not precluded.

Table x. Evaluation parameters for UAV sensing scenarios
	Parameters
	Value

	Applicable communication scenarios
	UMi, UMa, RMa [38.901]

UMi-AV, UMa-AV, RMa-AV

	Sensing transmitters and receivers properties
	Rx/Tx Locations
	Rx/Tx locations are selected among the TRPs and UEs locations in the corresponding communication scenario

Note1: this may include aerial UEs for UMi-AV, UMa-AV, RMa-AV communication scenarios. [In this case, other Rx/Tx properties (e.g. mobility) are also taken from the corresponding communication scenario.]

	Supported sensing modes
	[All 6 sensing modes]

	Sensing target
	Outdoor/indoor
	Outdoor

	
	3D mobility
	Horizontal velocity: Up to 160 km/h 

[FFS specific velocity(ies) or random distribution]

[FFS vertical plane velocity]

	
	3D distribution
	[Uniform between a minimum and maximum height]
[Uniform in horizontal domain at a given height]

	
	Orientation
	Random in horizontal domain

	
	Physical characteristics (e.g., size)
	UAV object type(s) [FFS]

	[Sensing area]
	

	Minimum 3D distances between pairs of Tx/Rx and sensing target/[unintended objects]
	FFS

	Minimum 3D distance between sensing targets
	FFS

	[Unintended/Environment objects, e.g., types, characteristics, mobility, distribution, etc.]
	FFS


R1-2404488
FL Summary #3 on ISAC Deployment Scenarios
Moderator (AT&T)

Agreement
RAN1 agrees to the following revised evaluation parameters values for the UAV sensing target scenarios:

	Parameters
	Value

	Sensing transmitters and receivers properties
	Rx/Tx locations are selected among the TRPs and UEs locations in the corresponding communication scenario 

Note 1: Other Rx/Tx properties (e.g. mobility) can also be taken from the corresponding communication scenario.

Note 2: This may include aerial UEs as Rx/Tx that can be selected among locations in the UMi-AV, UMa-AV, RMa-AV communication scenarios.

	
	


9.7.2 ISAC channel modelling 
R1-2403917
Discussion on ISAC channel modeling
EURECOM

R1-2403921
Channel modelling for ISAC
Huawei, HiSilicon

R1-2403965
Discussion on ISAC channel modeling
Intel Corporation

R1-2403995
Discussion on ISAC channel modelling
Nokia, Nokia Shanghai Bell

R1-2404039
Discussion on ISAC channel modeling
Spreadtrum Communications

R1-2404128
Discussion on ISAC channel modelling
Samsung

R1-2404190
Views on Rel-19 ISAC channel modelling
vivo

R1-2404303
Discussion on ISAC channel modelling
Apple

R1-2404328
Discussion on ISAC channel modelling
LG Electronics

R1-2404344
Discussions on ISAC Channel Modelling
Lekha Wireless Solutions

Late submission
R1-2404414
Discussion on ISAC channel modelling
CATT, CICTCI

R1-2404417
Discussion on ISAC channel modeling
BUPT, CMCC

R1-2404436
Discussion on ISAC channel modelling
China Telecom

R1-2404469
Discussion on channel modeling methodology for ISAC
CMCC,BUPT,SEU, PML

R1-2404477
Discussion on ISAC Channel Modelling 
Panasonic

R1-2404513
Views on channel modelling for ISAC
Sony

R1-2404542
Channel modeling for integrated sensing and communication with NR
NVIDIA

R1-2404570
Discussion on ISAC Channel Modeling
Tiami Networks

R1-2404652
Discussion on ISAC channel modeling
InterDigital, Inc.

R1-2404724
Considerations on ISAC channel modelling
CAICT

R1-2404876
Study on ISAC channel modelling
OPPO

R1-2404915
Discussion on ISAC channel modelling
TOYOTA InfoTechnology Center

R1-2404924
Discussions on ISAC Channel Modeling
AT&T

R1-2404926
Discussion on Channel Modelling for ISAC
Lenovo

R1-2405003
Discussion on channel modelling for ISAC
ZTE, BJTU

R1-2405010
Discussion on ISAC Channel Modelling
Ericsson

R1-2405055
Discussion on ISAC channel modeling
NTT DOCOMO, INC.

R1-2405095
Discussion on ISAC channel modelling
MediaTek Inc.

R1-2405098
Discussion on ISAC channel model
Xiaomi, BUPT, BJTU

R1-2405168
Discussion on ISAC channel modelling
Qualcomm Incorporated

R1-2405249
Discussion on ISAC Channel Modelling
CEWiT

R1-2405276
Discussions on ISAC Channel Modelling
ITL

R1-2405303
TBC
ICS
Late submission
R1-2404633
Summary #1 on ISAC channel modelling
Moderator (Xiaomi)

Agreement
Multiple sensing targets can be modelled in the ISAC channel of a pair of sensing Tx and sensing Rx
· FFS whether to model a propagation path from Tx to Rx interacting with more than one sensing target 
The same sensing target can be modelled in the ISAC channels of multiple pairs of sensing Tx and Rx

Agreement
· For discussion purpose, the propagation paths in the target channel are classified  

· The direct path, i.e., LOS ray from Tx to target + LOS ray from target to Rx

· The indirect paths, i.e., any propagation path other than the direct path, including 

· LOS ray from Tx to target + NLOS ray from target to Rx

· NLOS ray from Tx to target + LOS ray from target to Rx

· NLOS ray from Tx to target + NLOS ray from target to Rx

· For radio propagation Case 1, 

· For a direct path, the following parameters are [deterministically] generated at least based on the geometry location of Tx, target and Rx

· AoA/ZoA at Rx

· AoD/ZoD at Tx

· AoA/ZoA/AoD/ZoD at target

· delay

· FFS initial phase

· Doppler

· FFS power/polarization including the impact of RCS

· FFS the number of direct path(s) for a target
· FFS on detailed modelling of indirect path(s)
· FFS on details of modelling of indirect paths in radio propagation Case 2/3/4
· To generate the channel coefficients of direct/indirect path(s) in the target channel, the channel coefficient generation function in step 11 in section 7.5 of TR 38.901 (e.g., formula 7.5-22) is used as the start point

· Note: modification to step 11 is deemed necessary

· FFS adding impact of small scale RCS

· FFS Doppler
R1-2404634
Summary #2 on ISAC channel modelling
Moderator (Xiaomi)

R1-2404635
Summary #3 on ISAC channel modelling
Moderator (Xiaomi)

Agreement

· Spatial consistency should be supported for ISAC channel

· Spatial consistency should be supported based on movement of sensing Tx, sensing target and/or sensing Rx 

· FFS EO handling
Agreement

When the stochastic cluster is used to generate the indirect paths in the target channel of a target
· The stochastic cluster generation in section 7, TR 38.901 is used as starting point. 
· FFS a stochastic cluster is generated between Tx and Rx satisfying Tx-target-Rx geometry, or between Tx/Rx and target 
· FFS modification to stochastic cluster generation in section 7, TR 38.901
· FFS use of sub-cluster to model the indirect paths
Note: RAN1 continues studying using EO to generate the indirect paths in the target channel of a target
Agreement

When the stochastic cluster is used to model indirect path in the target channel

· For bistatic, the LOS condition from Tx to target and from target to Rx is determined separately for a target
· FFS: The correlation of LOS condition of Tx-target and Rx-target links of a target 
· For monostatic, a same LOS condition is determined for Tx to target and target to Rx
· The LOS condition from Tx to target and/or from target to Rx is determined with the LOS probability
· The probability schemes in existing 3GPP TRs, e.g., TR 38.901. TR 36.777, TR 37.885, etc. are considered as start point
· FFS: How to consider the impacts of target height on LOS probability.

Agreement

When stochastic cluster is used to model indirect path in the target channel, down-select between the following options

· Option 1: modelled by concatenation of path(s) from Tx to target and from target to Rx

· For each of the Tx-target link and target-Rx link, 

· The parameters delay, power, angle, [initial phase], [Doppler] of NLOS ray(s) in the link Tx-to-Target or Target to RX are generated 

· FFS following cluster generation in section 7, 38.901 

· The target channel is generated by concatenating the parameters of the Tx-target link and target-Rx link. 

· FFS on Convolutional or 1-by-1 coupling or 1-to-many coupling
· FFS how to combine the clusters in target channel and the clusters in background channel

· Option 2: modelled by Tx-to-Rx path(s) satisfying Tx-target-Rx geometry of the direct path 

· The parameters delay, power, angle, initial phase of a stochastic (sub-)cluster between Tx and Rx are generated following cluster generation in section 7, 38.901

· The parameters [delay], [power], [angle], [Doppler] of the (sub-)cluster are updated by the target property

· FFS how to combine the clusters in target channel and the clusters in background channel

R1-2404636
Summary #4 on ISAC channel modelling
Moderator (Xiaomi)

R1-2404637
Summary #5 on ISAC channel modelling
Moderator (Xiaomi)
